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(54) RADAR EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To precisely calculate the direction of a 
reflector by receiving the reflected wave of the reflector by a radiation 
wave by a pair of receiving means, and determining the difference in 
propagating stroke length of both the means from the reflector from the 
difference in phase or amplitude of the reflected wave received by both the 
means. 

SOLUTION: A reflected AM signal by a forward vehicle or a walker is 
received by receiving antennas RX1. RX2, and received signals are 
detected by wave detecting circuits 7, 8, respectively. The outputs of the 
circuits 7. 8 are inputted to an IF signal phase difference detecting circuit 
12 through HPF 9, 10, respectively, and the detected phase difference is 
transmitted to a direction/distance calculating part 1. The calculating part 
1 multiplies the phase difference by an IF wavelength to determine the 
propagating stroke length, and calculates the direction of a reflector from 
this and the earthing space between the antennas RX1, RX2. A part of the 
output of the circuit 7 passed through an LPF 1 1 and the LF signal from an 
LF signal generating circuit 4 are inputted to an LF signal phase difference 
detecting circuit 1 3, and the detected phase difference is transmitted to 
the calculating part 1 . The calculating part Imultiplies the phase difference 

by the LF wavelength to determine the propagating stroke length, and calculates the distance to the reflector. 
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JPO and NCIPI are not responsible for any 

damages caused by the use o£ this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A wave-motion transmitting means to transmit the wave motion of either an electric wave, a light wave or an 
acoustic wave (an ultrasonic acoustic wave is included), The 1st and the 2nd reflected wave receiving means of 
receiving the reflected wave of the wave motion which was transmitted from said wave-motion transmitting means, and 
was reflected by the reflector while maintaining predetermined spacing and having been arranged. Merit's difference is 
detected, the said 1 st [ from the difference at the phase / of the reflected wave which the said 1 st and 2nd reflected wave 
receiving means received /, amplitude, frequency, or appearance time ], and 2nd reflected wave receiving means — 
respectively — ** — said wave propagation between said reflectors ~ a course — this detected propagation ~ a course — 
the radar installation characterized by having a means to calculate bearing of said reflector from merit's difference. 
[Claim 2] It is the radar installation which said wave motion is an electric wave or an acoustic wave, and is 
characterized by using at least one side of the said 1st and 2nd reflected wave receiving means also [ means / said / 
wave-motion transmitting ] in claim 1 . 

[Claim 3] It is the radar installation which is the electric wave, light wave, or acoustic wave by which amplitude 

modulation of said wave motion was carried out in claim 1 or 2, and is characterized by detecting said propagation path 

difference from the difference of the phase of the modulated wave extracted from said reflected wave. 

[Claim 4] It is the radar installation which a frequency is the electric wave or acoustic wave by which said wave motion 

changes with time amoxmt in claim 1 or 2, and by which frequency modulation was carried out, and is characterized by 

detecting said propagation path difference from the difference of the frequency of said reflected wave. 

[Claim 5] It is the radar installation which said wave motion is pulse-like an electric wave, a hght wave, or an acoustic 

wave in claim 1 or 2, and is characterized by detecting said propagation path difference from the difference at the 

appearance time of said reflected wave. 

[Claim 6] A wave-motion transmitting means to transmit the wave motion of either an electric wave, a light wave or an 
acoustic wave (an ultrasonic acoustic wave is included). The 1 st, the 2nd, and the 3rd reflected wave receiving means of 
receiving the reflected wave of the wave motion which was transmitted from said wave-motion transmitting means, and 
was reflected by the reflector while maintaining predetermined spacing and having been arranged in three dimensions. 
Said 1 st [ the ], the 2nd, the phase of the reflected wave which the 3rd reflected wave receiving means received, the said 
1st [ from the difference at the amplitude frequency, or appearance time ], 2nd, and 3rd reflected wave receiving means 
— respectively — ** said wave propagation between said reflectors ~ a course — merit's difference — detecting ~ this 
detected propagation - a course — the radar installation characterized by having a means to calculate three-dimensional 
bearing of said reflector from merit's difference. 

[Claim 7] A wave-motion transmitting means to transmit the wave motion of either an electric wave, a light wave or an 
acoustic wave (a supersonic wave is included), The 1st and the 2nd reflected wave receiving means of receiving the 
reflected wave of the wave motion which was transmitted from said wave-motion transmitting means, and was reflected 
by the reflector while maintaining predetermined spacing and having been arranged, Merit's difference is detected, the 
1st [ from the difference at the phase / of the reflected wave which the said 1st and 2nd reflected wave receiving means 
received /, amplitude frequency, or appearance time ], and 2nd reflected wave receiving means — respectively ~ ** — 
said wave propagation between said reflectors - a course - this detected propagation - a course - the radar installation 
characterized by having a means to calculate bearing of said reflector from merit's difference, and a distance calculation 
means to detect the propagation duration to said reflector of said wave motion, and to calculate the distance to this 
reflector based on this. 

[Claim 8] It is the radar installation characterized by detecting the phase of the reflected wave to which one side of the 
said 1 st and 2nd reflected wave receiving means received said distance calculation means in claim 7, and the wave 
motion which said wave-motion transmitting means transmits, the amplitude, a frequency, or the propagation duration 
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from the difference at the appearance time to said reflector of said wave motion. 

[Claim 9] A wave-motion transmitting means to transmit the wave motion of either an electric wave, a light wave or an 
acoustic wave (an ultrasonic acoustic wave is included), The 1st, the 2nd, and the 3rd reflected wave receiving means of 
receiving the reflected wave of the wave motion which was transmitted from said wave-motion transmitting means, and 
was reflected by the reflector while maintaining predetermined spacing and having been arranged in three dimensions. 
Said 1st [ the ], the 2nd, the phase of the reflected wave which the 3rd reflected wave receiving means received, Merit's 
difference is detected, the said 1st [ from the difference at the amplitude, frequency, or appearance time ], 2nd, and 3rd 
reflected wave receiving means — respectively ~ ** — said wave propagation between said reflectors ~ a course — this 
detected propagation — a course — the radar installation characterized by having a distance calculation means to detect 
the propagation duration to said reflector of a means to calculate three-dimensional bearing of said reflector from merit's 
difference, and said wave motion, and to calculate the distance to this reflector based on this. 



[Translation done.] 
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2.**** shows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Generally this invention relates to the radar installation which raised the detection precision of a 

direction especially about the radar installation for realizing the coUision warning system of a car etc. 

[0002] 

[Description of the Prior Art] In order to realize the collision waming equipment of a car etc., various kinds of radar 
installations for mount have been developed. This kind of radar installation for mount receives the reflected wave which 
this transmission wave collided with reflectors, such as a precedence car and a pedestrian, and generated after 
transmitting wave motion, such as an electric wave, a light wave, and an acoustic wave, ahead of a car etc. The 
propagation duration which took between this radar installation and reflector for the wave motion to go is detected from 
the difference at the phase [ between this reflected wave that received, and the original transmission wave ], amplitude, 
frequency, or appearance time. This detected propagation duration, It is constituted so that the distance from the 
propagation velocity of a proper to a reflector may be calculated to the wave motion. 

[0003] the above ~ measurement of a fundamental distance — in addition, the direction ("bearing" is called) seen from 
the self-car of the reflector which produced reflected waves, such as a precedence car and a pedestrian along the route, 
is measured, and the judgment of whether based on this bearing, each reflector can become die failure of transit is 
performed. For measurement of this bearing, the wave motion is extracted in the shape of a narrow beam, and it is 
necessary to scan this in the direction of a core of a beam, and the direction of a right angle. 
[0004] Conventionally, when the scan of this beam uses a laser beam as wave motion, the mechanical thing which 
rotates a polygon mirror is used. On the other hand, since it is difficult to carry out high-speed rotation of the 
comparatively large-sized antenna equipment containing a reflecting mirror etc. mechanically when using the electric 
wave of a millimeter wave band as wave motion, the radiation direction of an electric wave was shifted littie by httle, 
the a large nimiber antenna was arranged, and the thing of an electronic formula which these are switched [ thing ] in 
time sharing and operates them has been used. 
[0005] 

[Problem(s) to be Solved by the Invention] In using an electric wave as wave motion conventionally, it has arranged 
many antennas for the scan of the beam for bearing detection of a reflector. For this reason, there is a problem that the 
whole antenna equipment becomes at an expensive price and large-sized. Therefore, one purpose of this invention is to 
provide the basis of a cheap and small configuration of having used a small number of antenna more with the radar 
installation which can detect bearing of a reflector with high degree of accuracy. 
[0006] 

[Means for Solving the Problem] A wave-motion transmitting means by which the radar installation of this invention 
transmits the wave motion of either an electric wave, a light wave or an acoustic wave (a supersonic wave is included), 
The 1 St and the 2nd reflected wave receiving means of receiving the reflected wave of the wave motion which was 
transmitted from said wave-motion transmitting means, and was reflected by the reflector while maintaining 
predetermined spacing and having been arranged. Merit's difference is detected, the 1st [ from the difference at the 
phase / of the reflected wave which the said 1 st and 2nd reflected wave receiving means received /, amplitude 
frequency, or appearance time ], and 2nd reflected wave receiving means - respectively — ** ~ said wave propagation 
between said reflectors — a course — this detected propagation - a course - it has a means to calculate bearing of said 
reflector from merit's difference. 
[0007] 

[Embodiment of the Invention] According to the gestalt of operation of this invention, the wave motion transmitted 
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from a wave-motion transmitting means is an electric wave or an acoustic wave, and at least one side of the 1st and 2nd 
reflected wave receiving means is used also [ means / this / wave-motion transmitting ]. According to the gestalt of other 
operations of this invention, the wave motion transmitted and received is the electric wave, light wave, or acoustic wave 
by which amplitude modulation was carried out, and propagation path difference is detected from the difference of the 
phase of the modulated wave extracted from the reflected wave received by each receiving means. Further, according to 
the gestalt of other operations, the wave motion of this invention transmitted and received is the electric wave or 
acoustic wave by which a frequency changes with time amount and by which frequency modulation was carried out, and 
propagation path difference is detected from the difference of the frequency of the reflected wave received by each 
receiving means. 
[0008] 

[Example] Drawin g 1 is the block diagram showing the configuration of AM radar installation of one example of this 
invention. The antenna only for transmission, and RXl and RX2 TX The antenna of reception only, 1 a carrier 
(subcarrier) generating circuit and 3 for bearing / distance calculation section, and 2 IF (intermediate frequency) signal 
generating circuit, 4 ~ for a detector circuit, and 9 and 10, as for a low pass filter circuit (LPF) and 12, a high pass filter 
circuit (HPF) and 1 1 are [ an amplitude modulation circuit, and 7 and 8 / LF (low frequency) signal generating circuit, 
and 5 and 6 / an IF signal phase contrast detector and 1 3 ] LF signal phase contrast detectors. 
[0009] The carrier generating circuit 2 is 60GHz. The carrier of the RF of the millimeter wave band of extent is 
generated, and the modulating-signal-ed input terminal of an amplitude modulation circuit 6 is supplied. The IF signal 
generating circuit 3 generates the IF signal of 300 MHz (wavelength of Im) extent, and supplies it to the modulating- 
signal-ed input terminal of an amplitude modulation circuit 5. The LF signal generating circuit 4 generates LF signal of 
1 .5 MHz (wavelength of 200m) extent, and supplies it to the modulating-signal input terminal of an amplitude 
modulation circuit 5. The IF signal supplied to the modulating-signal-ed input terminal of an amplitude modulation 
circuit 5 carries out amplitude modulation of the carrier which amplitude modulation is carried out, is supplied to the 
modulating-signal input tominal of an amplitude modulation circuit 6, and is supphed to the modulating-signal-ed input 
terminal by LF signal supplied to the modulating-signal input terminal. 

[0010] The carrier (AM signal) which received the amplitude modulation outputted from an amplitude modulation 
circuit 6 is transmitted to space, such as the front of a car, from the antenna TX only for transmission. It is reflected by 
reflectors, such as a car ahead of a car, and a pedestrian, and a part of AM signal transmitted from the antenna TX only 
for transmission follows a transmitting path and the path of the reverse sense, and it is received by the antennas RXl 
and RX2 of reception only as a reflective AM signal. By being detected in detector circuits 7 and 8, respectively, a 
carrier signal is removed and it restores to the reflective AM signal received by antennas RXl and RX2 to the IF signal 
which received the amplitude modulation by LF signal. 

[001 1 ] The recovery signal outputted from a detector circuit 7 is supplied to the high pass filter circuit 9 and the low 
pass filter circuit 1 1 . In the high pass filter circuit 9, LF signal component of low frequency is removed from a recovery 
signal, it becomes only IF signal component which is a RF, and one input terminal of the IF signal phase contrast 
detector 12 is supplied. It is outputted to the input terminal of another side of this IF signal phase contrast detector 12 
from a detector circuit 8, and the recovery signal which LF signal component of low frequency was removed in the high 
pass filter circuit 10, and became only IF signal component of a RF is supplied to it. 

[0012] It is received by each of the antennas RXl and RX2 of reception only, and the IF signal phase contrast detector 
12 detects the phase contrast of the about [ wavelength Im ] IF signal to which it restored, and notifies a detection result 
to bearing / distance calculation section 1. By carrying out tiie multiplication of the wavelength of Im of an IF signal to 
the phase contrast of the IF signal notified from the IF signal phase contrast detector 12, bearing / distance calculation 
section 1 calculates the propagation path difference of a reflected wave, and calculates label -bearing which produced the 
reflected wave from installation spacing of the propagation path difference of this calculated Im [ a maximum of] 
reflected wave, and the antennas RXl and RX2 of reception only. 

[0013] A part of recovery signal outputted from a detector circuit 7 is supplied to the low pass filter circuit 1 1, and IF 
signal component of a RF is removed, and it serves as only LF signal component of low frequency, and is supplied to 
one input terminal of the phase contrast detector 13 of LF signal. LF signal generated in the LF signal generating circuit 
4 is supplied to the input terminal of another side of this LF signal phase contrast detector 13, 
[0014] It is received by the antenna RX 1 of reception only, and LF signal phase contrast detector 13 detects the phase 
contrast of LF signal to which it restored, and LF signal supplied from the LF signal generating circuit 4, and notifies a 
detection result to bearing / distance calculation section 1 . propagation of the round trip between the targets of the AM 
signal emitted when bearing / distance calculation section 1 carried out the multiplication of the wavelength of 200m of 
LF signal to the phase contrast of LF signal notified from LF signal phase contrast detector 1 3 - a course ~ merit is 
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calculated and the distance to a 100m [ a maximxun of] target is calculated by making this into one half 
[0015] The antenna TX only for transmission and two antennas RXl and RX2 of reception only are arranged so that it 
may illustrate to (**) of drawing 5 , (**), and (Ha). That is, the antenna TX only for transmission turns [ part / for the 
core of the anterior part of a car body ] to the straight front of a car, and it is arranged, and mutually, only distance D 
(typically Im) separates on the both sides, and two antennas RXl and RX2 of reception only are arranged at them, the 
case where the reflectors T, such as a car, a pedestrian, etc. who produce the reflected wave of the AM signal 
transmitted from the antenna TX only for transmission, exist ahead of [ straight ] a car so that it may illustrate to 
drawing 5 (b) - propagation of the reflected wave from Reflector T to the antennas RXl and RX2 of each reception 
only - a course serves as the equal value R and propagation path difference becomes zero. 

[0016] the case where Reflector T exists in the method of the forward right of a car so that it may illustrate to (b) of 
drawing 5 - propagation of the reflected wave from this reflector T to the antenna RX 1 of reception only - a course - 
merit - propagation of the reflected wave from this reflector T to the antenna RX 2 of reception only - a course - only 
delta becomes long from Merit R. this course ~ it is detected by comparing the phase of the IF signal by which merit's 
difference delta is included in the reflected wave received by the antennas RXl and RX2 of each reception only. 
[0017] a radio propagation rate - about - 3x108 m/sec it is - since ~ a duration for an electric wave to spread the 
distance of deltam - tau=(delta/3)10-8sec = (delta/0.3) nsec It becomes. In order to detect this time difference according 
to the phase contrast of an IF signal, the frequency f of an IF signal should just be f<=l/tau= 0.3/delta GHz. Im, then the 
frequency f of an IF signal are 330 MHz about delta. What is necessary is just the following. 

[001 8] the case where Reflector T exists in the method of the forward right of a car so that it may illustrate to (Ha) of 
drawing 5 - propagation of the reflected wave from this reflector T to the anteima RX 1 of reception only - a course - 
merit - propagation of the reflected wave from this reflector T to the antenna RX 2 of reception only - a course - only 
delta becomes short from Merit R. this propagation ~ a course ~ it is detected by comparing the phase of the IF signal 
by which merit's difference (- delta) is included in the reflected wave received by the antennas RXl and RX2 of each 
reception only. 

[0019] By carrying out the multiplication of the wavelength of Im of an IF signal to the phase contrast of the IF signal 
notified from the IF signal phase contrast detector 12, bearing / distance calculation section 1 calculates propagation 
path difference **deltam of a Im [ a maximxrai of] reflected wave which was illustrated to drawin g 5 , and calculates 
bearing of the reflector which produced the reflected wave from the installation spacing Dm of this calculated 
propagation path difference and the antennas RXl and RX2 of reception only. In fact, in order to shorten calculation 
time amount, the propagation path difference delta and the distance R to the installation spacing D and the target of an 
antenna of reception only are given, Azimuth theta is beforehand searched for by calculation or plot, this is stored in the 
address defined with the combination of the above delta of ROM, and D and R, and it has composition which reads this. 
[0020] Drawing 6 is a conceptual diagram for explaining how to search for the azimuth theta of a reflector mentioned 
above by plot. 2 point PI which left only D to the symmetry, and P2 are set as the surroundings of Zero O, and it centers 
on one PI of these. The radii of a radius R The radii of a radius (R+delta) are drawn centering on another side P2, 
respectively, the segment which connects the intersection P3 and Zero O of both radii is lengthened, and this segment 
and perpendicular (one-point ****) stood to segment P1P2 at Zero O, and the include angle theta to make are measured. 
An example of the result is shown in the following table 1 . 
[Table 1] 
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[0021] If the result of Table 1 is analyzed, it will be outside anticipation and very significant information will be 
acquired. If the radio propagation patii difference delta becomes settled, even if this will change over the large range that 
the distance R to a reflector is from 10m to 80m, Azimuth theta is the point of hardly changing. For example, the 
propagation path difference delta For the label-azimuth theta, when it is 0.3m, even if the distance R to a reflector is 
17o28(degree)'(minute)39" (second) in 10m and the distance R to a target changes to 80m, Azimuth theta is 17o 27* 32". 
It is r slightly. Extent change is only carried out. Thus, the dependency to the distance R of the label-azimuth theta 
detected from radio propagation path difference can be disregarded within the limits of a measurement error. 
[0022] Therefore, the calculation value of the azimuth theta of a reflector is stored in the address corresponding to the 
radio propagation path difference in ROM as a numeric value for which it depends only on propagation path difference 
regardless of the distance R to this target, and the approximation-approach read from the address corresponding to the 
propagation path difference which detected each numeric value can also be adopted. 

[0023] LF signal is theoretically extracted also from the reflected wave which received with the antenna RX 2 of 
reception only using a low pass filter circuit. The distance (R+delta) of this antenna RX 2 and reflector is calculated 
from the phase contrast of this and LF signal outputted from the LF signal generating circuit 4, subtracting the distance 
R of the antenna RX 1 and reflector which were calculated based on the detection result of LF phase contrast circuit 13 
from this calculation value - propagation - a course - merits difference delta is reckonable. However, in fact, since the 
detection precision of the distance R from an antenna to a reflector (R+delta) is the value which is about **lm, it is 
thought almost impossible in the light of a Prior art by this approach to detect bearing. 

[0024] the block diagram in which drawing 2 shows the configuration of FM radar installation of other examples of this 
invention — it is ~ 1 — for a triangular wave signal generating circuit and 22, as for a mixer and 25, FM (frequency 
modulation) circuit, and 23 and 24 are [ bearing / distance calculation section, and 2 / a carrier generating circuit and 
21 / a selector and 26 ] fast-Foxirier-transform (FFT) circuits. 

[0025] The carrier generating circuit 2 is 60GHz. The carrier of the RF of the millimeter wave band of extent is 
generated, and the modulating-signal-ed input terminal of the FM circuit 22 is supplied. The amplitude generates the 
triangular wave signal of 1.5 MHz extent fluctuated linearly a fixed period, and supplies the triangular wave signal 
generating circuit 21 to the modulating- signal input terminal of the FM circuit 22. The frequency modulation by the 
triangular wave signal supplied to the modulating-signal input terminal is received, a frequency serves as FM signal 
fluctuated linearly, and the carrier of the millimeter wave band supplied to the modulating-signal-ed input terminal of 
the FM circuit 22 is transmitted ahead of a car from the antenna TX only for transmission. 

[0026] It is reflected by reflectors, such as a precedence car and a pedestrian, and a part of FM signal transmitted from 
the antenna TX only for transmission follows a transmitting path and the path of the reverse sense, and it is received by 
the antennas RXl and RX2 of reception only as a reflective FM signal. It is mixed in a mixer 23 and the reflective FM 
signal received by antennas RXl and RX2 generates the beat signal of a frequency equal to the difference of the 
frequency produced from the propagation path difference of both FM signal. This beat signal is supplied to the fast- 
Fourier-transform circuit 26 through a selector 25, it is changed into frequency spectrum, and the frequency (beat 
frequency) of a beat signal is detected. 
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[0027] From the beat frequency detected by the fast-Fourier-transform conversion circuit 12, bearing / distance 
calculation section 1 calculates the propagation-time difference, therefore propagation path difference of a reflected 
wave FM signal, and calculates label-bearing which produced the reflected wave from installation spacing of the 
propagation path difference of this calculated reflective FM signal, and the antennas RXl and RX2 of reception only. 
[0028] It is mixed with FM signal which is supplied also to one input terminal of a mixer 24, and is supplied to an other- 
end child from the FM signal generating circuit 22, and a part of reflective FM signal outputted from the antenna RX 1 
of reception only generates the beat signal of the frequency according to the propagation duration of a round trip of FM 
signal between reflectors. This beat signal is supplied to the fast-Fourier-transform circuit 26 through a selector 25, and 
is changed into frequency spectrum, and the frequency (beat frequency) of a beat signal is detected, the propagation 
duration of a round trip of beat frequency to FM signal with which bearing / distance calculation section 1 was detected 
by the fast-Fourier-transform conversion circuit 1 2, therefore propagation of a roimd trip ~ a course - merit is 
calculated and the distance to a target is detected by carrying out the multipUcation of the one half of this calculation 
value at the velocity of light. 

[0029] Drawin g 3 is the block diagram showing the configuration of the pulse radar equipment of the example of ftirther 
others of this invention, and, as for bearing / distance calculation section, and 3 1, an xiltrasonic pulse generating circuit, 
and 32 and 33 is [ 1 ] pulse period difference detectors. 

[0030] The ultrasonic pulse which the ultrasonic pulse generating circuit 31 generated is transmitted ahead of a car from 
the transducer TX only for transmission, and it is reflected by targets, such as a precedence car and a pedestrian, and the 
part follows a transmitting path and the path of the reverse sense, and is received by the transducers RXl and RX2 of 
reception only as a reflective supersonic- wave pxilse signal. 

[003 1] Mutual time difference is detected in the pulse period difference detector 32, and, as for the reflective 
supersonic- wave pulse signal received by transducers RXl and RX2, a detection result is notified to bearing / distance 
calculation section 1 . Bearing / distance calculation section 1 detects the propagation path difference of a reflective 
supersonic-wave pulse from the time difference of the notified pulse signal, and calculates label-bearing which 
produced the reflective supersonic-wave pulse from this and the installation distance between the transducers of 
reception only. 

[0032] Time difference with the pulse signal which a part of reflective pulse signal outputted from the antenna RX 1 of 
reception only is supplied to one input terminal of the pulse period difference detector 33, and is supplied to an other- 
end child from the ultrasonic pulse signal generating circuit 3 1 is detected. Bearing / distance calculation section 1 
which receives this detected time difference detect the propagation path difference of the round trip from the time 
difference of the notified pulse signal to the reflector of an ultrasonic pulse signal, and calculates the distance to a 
reflector based on this. 

[0033] Drawing 4 is the block diagram showing the configuration of the example of further others of this invention, and, 
for 1, bearing / distance calculation section, and 41 are [ a circulator, the antenna of transmission-and-reception common 
use / 43 / a beat frequency detecting element and TRX /, and RX of FM signal generating circuit and 42 ] tiie antennas 
of reception only. FM signal which the FM signal generating circuit 41 generated is supplied to the antenna TRX of 
transmission-and-reception common use through a circulator 42, and is transmitted ahead of a car from here. The 
reflective FM signal produced in the target is received by each of the antenna TRX of transmission-and-reception 
common use, and the antenna RX of reception only. 

[0034] The reflective FM signal which the antenna TRX of transmission-and-reception common use received is 
suppUed to the beat frequency detecting element 43 through a circulator 42. The reflective FM signal which the antenna 
RX of reception only received is also supplied to the beat frequency detecting element 43. As shown in drawing 7 , the 
antenna TRX of transmission-and-reception common use and the antenna RX of reception only detach only distance D, 
and are installed, and the reflective FM signal received by Antennas TRX and RX has the propagation path difference of 
only delta. 

[0035] The beat frequency detecting element 43 consists of the mixers 23 and 24, the selector 25 and the fast-Fourier- 
transform circuit 26 which were illustrated to drawing 2 , and same circuit, detects the beat frequency corresponding to 
the propagation path difference delta of a reflective FM signal, and the beat frequency corresponding to the distance R 
to a reflector, and supplies them to bearing / distance calculation section 1 . Bearing / distance calculation section 1 
calculates bearing and distance of a reflector from the beat frequency supplied from the beat frequency detecting 
element 43. 

[0036] As mentioned above, tiie configuration of explanation which separates and installs a generation-of-carriers 
circuit, and the amplitude / frequency modulation circuit in the example of drawin g 1 and drawing 2 for convenience 
was illustrated. However, it is constituted by one as a generating circuit of an AM signal or FM signal by incorporating 
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variable capacitance diode etc. in fact in the oscillator circuit of the carrier of the millimeter wave band which makes a 
subject solid state oscillators, such as Gunn diode and an IMP ATT diode. 

[0037] Moreover, although the configuration which uses an electric wave and a supersonic wave as wave motion was 
illustrated, the laser pulse generated with the laser diode can be transmitted, and the configuration which transmits and 
receives the light wave of receiving a reflected wave by APD can also be adopted. 

[0038] Furthermore, the configuration which detects bearing of the reflector within the 2-dimensional flat surface in 
which two receiving antennas are installed and these antennas are installed was illustrated. However, it can do 
considering as the configuration which detects three-dimensions-bearing of a reflector by arranging three receiving 
antennas in three dimensions. 

[0039] As explained to the detail above, the radar installation of this invention Merit's difference is detected, firom the 
difference at the phase [ of the reflected wave which one pair of reflected wave receiving means received ], amplitude, 
fi-equency, or appearance time - respectively - ** - the propagation between reflectors - a course - this detected 
propagation — a course ~ since it is the configuration which calculates bearing of a reflector fi-om merit's difference - 
one pair of reflected wave receiving means - the distance to a reflector - calculating - the propagation firom the 
difference of this distance — a course — compared with the case where merit's difference is calculated, it is very highly 
precise and bearing of a reflector can be detected. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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